Beaufort gyre increased by about 5000 km 3 , which represents an increase of 25% 44 compared to the level of the 1970's [Krishfield et al., 2014] . Moreover, a time series 45 of liquid freshwater content was computed for the whole Arctic basin and estimated a 46 30% increase in freshwater storage over the 1992-2012 period [Rabe et al., 2014] . 47 ±0.005 ºC and ±0.002 S/m in conductivity. In addition to CTD measurements bottle 114 salinity was determined directly from the same water samples taken for δ 18 O analysis 115 using an AutoSal 8400A salinometer (Fa. Guildline) with a precision of ±0. 003 
1961]. 123
The river water contribution can be quantified by applying a mass-balance 124 calculation [Bauch et al., 1995 , SI 2 and 3]. River water inventories were estimated by 125 integrating the fractions of river water over the whole water column, which yields the 126 averaged thickness of the water column containing pure river water. The inventory 127 was calculated using the averaged thickness of river water extrapolated over the 128 surface using the weighed-average tool in Ocean Data View. We strategically divided 129 the Laptev Shelf into 4 parts in order to track the river water inventory distribution 130 annually ( Figure 1 , SI 4). We hypothesized that during typical "offshore year" the 131 majority of the river inventory would be located within the central, north and/or west 132 zone while during "onshore year" the river water would be mostly constrained within 133 the southeast zone. Our field measurement did not record any evidence of river water 134 possibly originating from the Ob or Yenisey Rivers via the Vilkitsky Strait that could 135 have penetrated the north or northwestern part of the Laptev Shelf and reached our 136 sampling sites (Figure 2 The fact that surface salinity pattern can be maintained from summer until the 151 polynya events [Dmitrenko et al., 2010] suggests little variability from August to 152
April-May, thus we hypothesized that our data set is representative of the summer 153 river water distribution, which is controlled by atmospheric forcing [Dmitrenko et al., 154 2005] . The estimated inventory is as good as possible considering the station 155 coverage, which is limited compared to easy-reachable oceanic areas but can be 156 considered to be extremely high for the Arctic region. So while the inventory should 157 be considered carefully (e.g. with partly varying station coverage between years) this 158 collection of field data provides an unparalleled insight both in space and time on the 159 river water distribution over the Laptev Sea. 160 (Table 1) . We also found a high amount of river water (>450 km 3 ) in the 183 northern part of the Laptev Sea in 2011 (76°N -77°N) , which is contrasting all other 184 years within our dataset, where the river water inventory was relatively constant and 185 much lower (< 300 km 3 ). The same holds true for the western part of the Laptev Sea, 186 which is characterized by a high river water inventory solely in 2011 (~150 km 3 ). The 187 Lena River directly influences the southeastern part of the Laptev Sea (Figure 1) . The 188 highest inventory in this sector was observed in 2010 (~500 km 3 ), while all the other 189 years on record had similar inventory values (~400 km 3 ), which is not coherent with 190 the discharge variation from the Lena River (Table 1) problem for the covariance matrix [Preisendorfer, 1988] . While the Arctic Oscillation measurements. We are grateful to M. Janout for his comments. Figures were 318 generated using ODV [Schlitzer, 2002] . We also thank two anonymous reviewers for 319 their helpful comments. 320 321 322 
